Distinct patterns of cytogenetic and clinical progression in chronic myeloproliferative neoplasms with or without JAK2 or MPL mutations.
Chronic myeloproliferative neoplasms (MPN), including essential thrombocythemia (ET) and primary myelofibrosis (PMF), result from interactions between initiating growth factor mutations and secondary genomic changes. Codon 617 mutation of the JAK2 kinase is found in 40-50% of ET/PMF, whereas the mutation of codon 515 in the JAK2-linked thrombopoietin receptor MPL is found in approximately 20% of JAK2-unmutated cases of ET and PMF. Using quantitative mutation assays, we compared patterns of clinical and cytogenetic progression in MPL-mutated MPN (n=21) to those with JAK2 V617F mutation (n=383) or neither mutation (n=109). Among patients with MPL mutations, ET was seen in 9 and PMF in 12. Median mutation levels in pretreatment ET samples were significantly higher for MPL-mutated cases (60%) than for JAK2-mutated cases (24%; P=0.01), as was presentation with anemia. Differential genomic changes included +9 in JAK2-mutated cases and chromosome 1 alterations in MPL-mutated ones, implicating dosage effects related to gene copy number. Decreases in the levels of MPL mutation were seen in sequential marrow samples from some patients under treatment with biologic therapies, but not in those treated with kinase inhibitors, consistent with selective response of the MPL-mutated clone similar to the responses seen in JAK2-mutated MPN.